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INTRODUCTION SEMI-RIGID DETER MINATE 
POLYGONAL TRUSSES 


SYNOPSIS 


Novel types truss structures having rigid polygonal web systems are 
presented.** 

this Introduction, semi-rigid pentagonal trusses only are dealt with 
length, setting forth: 


The basic concepts, among which are definition and premise for render- 
ing them statically determinate; 

general procedure for stress analysis; 

numerical design procedure, including truss deflections; and, 

Some distinguishing characteristics. 


the three appendices there are given: 


alternate treatment end panels; 

introduction shallow type trusses; and, 

comparison estimated weights for pentagonal and conventional 
trusses. 


INTRODUCTION 


Notwithstanding the fundamental developments steel design and con- 
struction brought about the advance the art arc welding, triangular 
frame trusses have remained quite immune changes. Since the principles 
and merits rigid framing have universally been acclaimed and widely 
adopted both masonry and steel construction, the laggardness adapting 
them truss framing can attributed only the realization that there has 
been little gain developing continuity extending arc welding ordinary 
steel trusses. Simple and direct theory, though inexact application, con- 
ventional riveted trusses have thus remained, basically, axially stressed 
frame structures which, compared truly rigid frames, rigidity and 
stability are often limited, primarily because slender web compression 
members. 

Quadrangular panel, rigid type trusses have been proposed and built. 
However, they have not become firmly rooted, especially bridge 
tion, partly because unrealistic and confining design assumptions and com- 
plex mathematical procedures, and partly because lack rigidity and econ- 
omy, even though often superior esthetical appeal. 


*Civ. and Structural Engr., Nashville Dist., Corps Engrs., Nashville, Tenn. 
**Patents for these trusses have been applied for and are pending. 
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The polygonal trusses presented here are believed overcome some 
the fundamental limitations inherent both conventional and quadrangular 
trusses, yet combining desirable analytical and structural characteristics 
the former with the structural behavior rigid frames. general, the new 
type trusses are characterized fixed joints introduced midheight between 
the chords, whereby geometrically the web systems are composed 
tions triangles with four- and five- six-sided polygons. this manner 
objectionably long web members are eliminated; vertical truss shears are 
carried primarily the web system axial stress, ordinary trusses, 
and longitudinal shears flexural stress thereby imparting true intrinsic 
rigidity the entire truss structure. 

The combinations triangles with quadrangles, pentagons and hexagons 
are many and varied. Only few are indicated the paper. Thus, Figure 
illustrates basic pentagonal trusses, with variable panel length through truss 
(a) and deck type truss (b); Figure (a) and (b), shows basic hexa- 
gonal trusses; Figure (a) and (b) respectively, illustrates bridge and 
roof type trusses which are modified pentagonal trusses having subdivided 
panels; while Figure illustrates double stem pentagonal truss. Figure 
5(a) shows the pentagonal bridge truss chosen for detailed analysis, while 
the accompanying Figures 5(b) and (c) and Figure are introduced for com- 
parison and are treated separately later. 

can observed that the several types polygonal trusses shown are, 
broadly speaking, mutations the primary pentagonal web trusses 
Accordingly, this Introduction the discussion confined primarily the 
most elementary type polygonal trusses, namely, the semi-rigid pentagonal 
truss which composed triangles and pentagons. this form deter- 
minate analytically and generally representative the fundamental char- 


acteristics all polygonal trusses. 


Basic Concepts 


Basic semi-rigid polygonal trusses are defined frame structures com- 
posed appropriately grouped combinations trigonal and pentagonal frames 
having fixed inside and hinged outside joints. maintain this pattern the end 
panels preferably are quadrangular frames; however, will shown that the 
latter can readily converted into triangular frames, sometimes with worth- 
while beneficial results. 

These semi-rigid trusses become simple, statically determinate structures 
when there applied them the axiomatic concept that moments rigid 
joint are absorbed its members proportion their stiffness. Thus, 
each inside fixed joint the basic pentagonal truss (a) (b) Figure the 
moment induced the stem the the differential horizontal stress 
its hinged bottom chord members resisted its arms whose far joints also 
are hinged. 

The special approach, fixed inside and hinged outside joints, adopted 
for this paper because provides simple, direct and uniform analytical 
treatment for polygonal trusses general. Thus hexagonal and double stem 
pentagonal trusses become “statically determinate” structures the realistic 
and simplifying assumption made that points contraflexure exist midway 
along the vertical and horizontal web members respectively. 

obvious that polygonal trusses can rendered structurally stable 
fixing any number groups joints, such those connecting the chord 
members the stems the Ys, other groups judiciously chosen, well, 
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course, fixing all the joints. Since this contrary the concern 
this paper, such procedures are not considered here. Also, the placing 
primary fixed joints midheight the truss fundamental the concepts 
advanced here that alone affords practicable uniformity construction 
procedure whereby any basic modified Y-segment becomes the element 
fabrication, assembly and erection for all types polygonal trusses. 

The requirement for establishing algebraically the stability semi-rigid 
pentagonal trusses can expressed equation similar the familiar 
equation for conventional trusses, namely: 


minimum required number fixed joints, being equal 
the number inside web joints; 

total number truss joints; and 

total number truss members. 


Basic Stress Analysis 


The procedure for stress determination semi-rigid polygonal trusses 
essentially arithmetical. This readily established inspection the truss 
proper any the figures typical segment, such that shown 
Figure 7(a), and can summed thus: 


Obtain the external hinge stresses the method sections through the 
truss; 

Write the moment the stem the its M-joint and distribute this 
moment between the arms the any rational arbitrary propor- 
tion; 

Apply the resulting shears both ends each arm; and 

Obtain the axial stresses all the members the segment the usual 

method resolution (preferably graphics) the loads and shears 

applied its joints. 


Numerical Stress Determination 


Figure 5(b) shows as-built conventional truss which considered 
well designed structure.* 304 foot simple bridge span designed for 
H15 Loading and accordance with the A.A.S.H.O. Specifications. For pur- 
poses subsequent comparison, its overall dimensions, panel lengths and 
panel loads have been adopted for the pentagonal truss Figure 5(a), which 
was then designed semi-rigid structure conforming the above specifi- 
cations. The accompanying stress diagrams, tables stresses, deflections 
and weight estimates are based this “redesign.” 

The stress analysis single panel the pentagonal truss forms the 
basic pattern for the entire truss and for all semi-rigid polygonal trusses 
Accordingly, there presented here, means Table and sev- 
eral diagrams Figure numerical procedure for determination the 
maximum stresses the members typical segment, such segment 
YM4 the truss shown Figure 5(a). Index loads have been employed 
throughout this procedure. 


*Designed and under the supervision Mr. Eubank, Structural Engi- 
neer, Corps Engineers, Nashville, Tennessee. 
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The bending moments, shears and hinge loads which, general, determine 
the stresses the members the segment are indicated diagrammatically 
Figure 7(a). The index reactions hinges U3, and due external 
loads are obtained first the usual method truss sections through these 
joints and are identified the horizontal and vertical lines the stress 
diagrams Figure The induced index shear the vertical the 
difference between the index stresses the bottom chord members LAL6 and 
which, course, the longitudinal shear the panel well the 
difference between the H-components the forces the hinged U-joints 
the segment. The index moment the M-joint the product its 
index shear and length and here distributed between the bars U3M4 and 
M4U5 proportion 1.33 1.0. The index shears thus induced the arms 
the the moments absorbed their joints are then applied, il- 
lustrated the diagram, their hinged joints and where, combina- 
tion with the index reactions, they are used determine the axial index 
stresses all the members segment. The procedure may followed 
more readily simultaneous reference diagrams (a) and (b) Figure 
and columns and the table which jointly show the combination 
graphical and analytical methods used for establishing the index stresses 
the several members the segment due unit panel loads the entire 
span. 

The accompanying stress diagrams (c), (d) and (e) Figure are also 
worked with unit panel loads applied the L-joints the truss and placed, 
indicated each diagram, obtain the maximum index stress for any 
member the segment. For brevity their index stresses are not reproduced 
Table 

The applicable index stresses are converted into actual shears, moments 
and axial stresses means constant multipliers, indicated the table 
Kp, and Kc, which respectively represent the panel dead load, specifica- 
tion uniform load and concentrated live load. These stresses appear col- 
umns inclusive the table. Impact and, finally, maximum total 
stresses, columns inclusive, are then obtained the customary 
manner. 

The maximum axial stresses the chord system are developed when the 
truss fully loaded, the same axial stresses the chords ordinary 
trusses. Flexure the major stress the web system and, for any seg- 
ment, direct function the differential its bottom chord stresses. 
indicated the H-components diagram 7(c), this differential maximum 
when the uniform live load applied the larger portion the truss includ- 
ing the panel preceding the segment question. The axial stress the web 
members due primarily the vertical shears the truss, similarly 
conventional trusses, but constitutes only minor fraction their total 
stress. Accordingly, the stress increment, when the direct stress the 
diagonal U3M4 maximum due the loading indicated stress diagram 
(d), little consequence design. Since flexure the web system 
determined the horizontal shears due the axial stresses the chord 
members, the direction web bending moments constant throughout the 
structure. Consequently, the term “stress reversal” has significance 
polygonal trusses. The reversal the minor axial stress, from compression 
tension, the diagonal M4U5 due the specification concentrated live 
load, shown stress diagram (e), negligible and negative value only 
that indicates increment its basically compressive stress. Con- 
sequently, the steps represented diagram (d) for partial loading and 
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diagram (e) for concentrated loads can omitted when the dead load the 
truss preponderant, the case the highway bridge under considera- 
tion. This confirmed examination Table which, for brevity, 
presents here the stresses for only single segment the truss. When ex- 
panded show the maximum total stresses for the entire truss, the table 
reveals that the bending stresses obtained through diagrams (b) and (c) for 
uniform dead and live loads only, and including impact, are within 99%, 
while the axial stresses are within 97% the absolute maximum total 
stresses obtained working all the stress diagrams Figure How- 
ever, for railway bridges, where both uniform and concentrated live loads 
are proportionately greater, both stress diagrams (d) and (e) may have 
employed establish critical design conditions. 

noted that, for the hypothetical “semi-rigid” pentagonal truss 
treated here, the given tabular moments, and some extent the axial stresses 
also, are disproportionately large due the fact that the web system alone 
made carry the moments developed the structure. actual practice 
polygonal trusses would have rigid joints throughout, whereby portion the 
frame moments would absorbed the top and bottom chord systems thus 
reducing correspondingly the magnitude the moments here carried the 
M-joints. any rigid frame structure, the relative magnitude and dis- 
tribution flexural stresses the members polygonal trusses are direct 
function the stiffness its members and the rigidity its joints. Optimum 
truss rigidity attained when member stiffness balanced joint rigidity. 


Design 


Only general features design pertaining polygonal trusses are dealt 
with this section. 

All the members the truss Figure 5(a), and shown greater detail 
for the typical segment YM4 Figure are designed shop weldments 
that can assembled the field conventional methods. Briefly, the axially 
stressed top and bottom chords are standard box sections, although for pur- 
poses illustration, the bottom chord Figure shown H-sections 
since they produce here relatively simple and effective floor beam-truss 
connection. The flexurally stressed web members, shown wide flange sec- 
tions that figure, are tapered bars that conform functionally their pre- 
dominant stress, both for economy and appearance. Most the web members 
require flange cover plates provide for the substantial bending moments. 

can shown that the section moduli tapered steel girder vary along 
the length the girder practically proportion its depth. Since the bend- 
ing moments, which generally determine the web member cross sections, are 
also linear function their length, simple matter express graphi- 
cally the relationship between the moments and section moduli tapered 
member and thus determine the required length its flange cover plates. 
Figure illustrates the procedure applied establishing the cover plate 
lengths for the bar the YM4 segment. The tensile axial stress, rep- 
resented line fg, varies little and algebraically combined with the flex- 
ural stresses the member not exceed the permissible specification 
stresses. For either tension compression side the member, the lines 
represent the available section moduli the web and flanges for the tapered 
H-sections Figure while lines and show, respectively, the addi- 
tional section moduli supplied one two cover plates. The lines rep- 
resent the required section moduli along the length the bar after allowance 
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for the direct stress. Consequently, the intersections the and lines 
with the lines establish the required theoretical length cover plates 
measured from the fixed M-joint. 

The joints polygonal trusses are necessarily great concern design 
since, addition axial stresses, they must capable distributing 
throughout the frame the heavy primary moments induced the members 
the web system. The midheight M-joints are the crux these trusses 
general, and the truss under review particular, since they are the only 
rigid joints the structure which resist the direct and bending stresses from 
the three members the Figure indicates that balanced rigidity the 
Y-frame readily provided the functional outline its members. The 
chord joints, although assumed hinged for the hypothetical truss the paper, 
are detailed they would normally actual truss and are similar 
those conventional trusses but, stated above, with the added condition that 
substantial bending stresses are carried through them from the web system. 

the compression chord joints and Figure there indicated 
butt type joint that introduced here, without commending, but merely 
invite attention account some its merits and type that in- 
herent and feasible with polygonal trusses only. course, conventional 
gussets continuous across the joints can readily employed, and may 
especially preferable when the arms the subtend the tension chord. Since 
each Y-segment, assembly group segments, independently 
stable, becomes possible erect polygonal trusses whole sections in- 
stead the bar-by-bar procedure employed erecting ordinary trusses. 
The butt type joints seem particularly well adapted for such erection fully 
preassembled truss sections, since they are easy fit and totally free 
stresses resulting from clearance requirements for reentrant fitting the 
joints conventional trusses. 


Truss Deflections 


Williot diagrams for graphical determination deflections conventional 
trusses are based essentially the serial construction aggregations 
triangles whose three sides are established advance. Hence they are in- 
applicable polygonal trusses which are composed combinations 3-, 
4-, and 6-sided polygons. consequence, the deflections the semi- 
rigid pentagonal truss dealt with this paper were determined analytically 
according the method given the book “Stresses Framed Structures” 
(1923) Hool and Kinne, page 360 and following. This algebraic method 
based “equating the external work done the load supported the truss 
the internal work performed the members the truss” and employs 
unit dummy load applied the point and the direction the desired de- 
flection. 

The procedure for finding the deflection due dead load axial stresses 
given detail Table for joint L10 the pentagonal truss Figure 5(a). 
Columns and respectively, show the lengths, areas and dead load axial 
the members the truss. Column represents the strain 
each truss member times E/1000, which the elastic modulus for steel 
taken 29,000,000 psi. Column shows the axial stress, pounds, the 
truss members due downward load applied joint L10. Column 
the product column and represents the share contributed the de- 
flection that joint each member the truss. Its summation the re- 
sulting deflection for joint L10 which, corrected indicated the bottom 
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the table, equals 3.08 inches. The deflection the equivalent joint 
the conventional truss Figure 5(b), due the same dead load and the 
same procedure, equal 3.38 inches, about 11% greater than that 
the polygonal truss. 

brief study the table and further comparison with deflection data ob- 
tained for the conventional truss reveal the following pertinent facts: 


The truss deflection due the strains the chord systems alone 
virtually identical for the two types trusses, which expected, 
since the chord stresses and chord lengths are virtually identical; and 

The truss deflection due the strains the web system alone accounts 
the pentagonal truss for less than the total deflection, whereas 
nearly 17% the equivalent conventional truss, which too 
expected, since the web members the new truss are materially 

shorter length and greater cross-sectional area. 


Truss Characteristics 


the course developing the polygonal trusses was discovered that 
they are endowed with certain characteristics, analytical and structural, that 
distinguish them from conventional and quadrangular trusses. Since these 
are not self-evident from casual examination the sketches perusal 
the descriptive matter the paper considered pertinent this Introduc- 
tion novel structures briefly list some them order provide 
broader base for discussion: 


Although essentially rigid frame, the basic structural behavior the 
semi-rigid pentagonal truss accordance with the fundamental con- 
cepts truss action that the truss loads are carried its members 
primarily axial stress, similarly conventional trusses. Its be- 
havior rigid frame due exclusively the fact that the longitudinal 
shears are translated into flexural stress. 

virtue the intimate interaction shearing, direct and flexural 
stresses, the polygonal truss intrinsically endowed with both initial 
and reserve strengths that virtually eliminate the possibility struc- 
tural failure under any conceivable conditions loading. This 
conformity with the fundamental concept the rigid frame that distress 
any its members instantly relieved the other members the 
joint the full extent their collective elastic and ultimate strength. 

Introduction rigid joints near the midheight the truss results the 
shortening the path stress transfer through exceptionally stiff 
and materially shortened web system. 

virtue the shorter web system whose members are characteris- 
tically variable sections and lengths, not likely that objectionable 
harmonic vibrations would ever set the truss members through 
the application rhythmic loads. 

The combination different types polygons affords variety for 
esthetic treatment not available conventional trusses composed 
triangles only. Moreover, view the inherent stiffness the mem- 
bers the Y-web system, there appears need for secondary stiffen- 
ing members which usually mar conventional trusses. 

virtue the rigid joints located between their chords, pentagonal 

trusses are readily transformed into two-plane structures, and hexa- 

gonal trusses into three-plane structures, without any way affecting 
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their structural behavior. This important characteristic enables such 
“bent” trusses combined into rigid space frames that can ad- 
vantageously adapted many structures, such bridges, hulls ships 
and airframes. 


The primary goal here has been the introduction novel polygonal trusses 
and present, means idealized “semi-rigid” pentagonal frame, some 
their fundamentals which are believed combine the desirable character- 
istics axially stressed structures with those rigid frames. actual 
construction polygonal trusses the web-to-chord connections would, 
course, essentially fixed joints. Since analytical treatment alone for all- 
rigid frames would yield only approximate solutions which may quite in- 
accurate for structures yet untried, there indicated need for comprehen- 
sive experimental investigations into the structural behavior such polygonal 
trusses. believed that such procedure would serve establish reliable 
and realistic criteria for their design, since thorough testing program would 
fully disclose the actual stress distributions throughout these trusses and, 
especially, points critical stress concentrations; locations points in- 
flexion, particularly the tapered web members; degree rigidity and the 
character their resistance distortion, since both flexural and axial 
stressing are involved; ultimate load carrying capacities and the character 
instability under such loading; and other characteristics that flow from the 
special construction these trusses. 

the appendices that follow, and deal with alternate end panel ar- 


rangements and shallow type trusses respectively, while appendix presents 
parallel tables estimated weights and their distribution for semi-rigid 
pentagonal trusses versus those the conventional truss comparison. 


APPENDIX ALTERNATE END PANEL ARRANGEMENT 


For uniformly loaded trusses the increment chord stress maximum 
for the end panels. pentagonal trusses, which the increment chord 
stress translated into moments, largely the web system, may result 
uneconomical sections for the web members the end segment. The ar- 
rangement shown Figure presents alternate treatment which 
auxiliary diagonal introduced the end panel with the result that substan- 
tial economy materials accomplished thereby. 

referring diagrams (b) and (c) Figure 10, which the alternate 
scheme treated analytically, can seen that the stresses all the 
members the end panel become axial only, yet retaining the rigidity the 
formation. The relative merits the basic and modified arrangements 
are revealed detail Table which are listed the total maximum 
stresses for and the estimated weights the end panel members for the two 
schemes, assuming hinged joints throughout the panel. The indicated saving 
the weight steel the end panel whole, due the modified ar- 
rangement, thus well over 20% that the basic design. 

Introduction the auxiliary diagonal the end panel also added ad- 
vantage from the standpoint safety cases emergencies not too infre- 
quent bridge structures. Thus, when the end post damaged, from any 
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cause, the auxiliary diagonal LOM2 will take over the stress from the damaged 
member, insuring thereby stability the truss and the structure which 

part, until the injured member restored. That continuity truss ge- 
ometry and, therefore, truss action are still maintained such emergency 
can visualized mentally removing from the modified end panel Fig- 
ure the two bars and U1U3 which become ineffective structurally 
case critical damage the end post LOU1. 


APPENDIX SHALLOW TYPE TRUSSES 


order maintain rational limitations deflections bridge structures, 
highway bridge specifications require that the ratio depth length spans 
shall preferably not less than 1/10 for trusses and 1/25 for girders. Since 
polygonal trusses are essentially rigid frames, whose resistance flexure 
may considered intermediate between girders and ordinary trusses, ap- 
peared that shallower trusses than required for the conventional type might 
utilized advantageously when polygonal trusses are involved. Accordingly, 
the high truss Figure 5(a), with depth span ratio about was 
redesigned, for study and illustrative purposes only, into the relatively shal- 
low truss shown Figure 5(c) and having depth ratio about (i.e., 
approximately two-thirds that the conventional type), but retaining the 
panel lengths and loadings the higher truss. Normally, course, the panel 
spacing would modified conform the truss depth. 

The redesign, based the same procedure that employed for the pri- 
mary pentagonal truss, resulted redistribution the metal between the 
chord and web systems, which, coincidence, was nearly identical with the 
distribution metal the conventional truss shown Figure 5(b). The esti- 
mated weights this truss and its component systems are given Table 
Appendix together with those the basic designs. The computed deflec- 
tion for the shallow truss was found 4.4 inches its midpoint, com- 
pared with 3.08 inches for the high pentagonal truss and 3.38 inches for the 
prototype conventional truss. 

The height conventional trusses important factor limiting the 
economical span truss bridges. the preceding observations are borne 
out further investigation and test data, would appear that practicable 
span lengths could extended materially when polygonal trusses are con- 
sidered for bridge construction. This possibility would further enhanced 
the fact that auxiliary bracing required for any the web members 
polygonal trusses, usually the case with the members the longer 
conventional trusses. 


APPENDIX ESTIMATED WEIGHTS 


Many factors, besides the weight steel, influence the choice type 
bridge superstructure. Among these are relative design and reserve strength, 
rigidity, appearance, cost fabrication and assembly and erection conditions. 
Nevertheless, comparative weights material are important guide the 
final determination the type structure used. Accordingly, 
Table there are presented, comparatively, the estimated weights the 
semi-rigid pentagonal trusses, Figures 5(a) and 5(c), and the actual weight 
the prototype conventional truss Figure 5(b). While the design criteria 
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and the characteristics the two types trusses are not directly compar- 
able, the table introduced here serve merely indication the rela- 
tive weights steel involved with particular attention their distribution 
within these structures. 

The estimated weights the pentagonal trusses are based designs con- 
forming A.A.S.H.O. Specifications and employing box type sections the 
top and bottom chords, similar those the conventional truss, and tapered 
sections their web members. stated the body the paper, the 
stress determination and design the truss members was assumed that 
all the chord joints were hinged. Nevertheless, indicated Figure the 
chord joints were detailed develop least 25% carryover moment from 
the M-joints. the conventional truss consideration was given the mo- 
ments developed its riveted joints. 

view the above design procedures and relative rigidities the 
trusses, may considered that the weight steel the pentagonal type 
compares favorably with those the conventional design. the alternate 
end panel arrangement Figure incorporated the design, the estimated 
saving shown Table Appendix would reduce the weight the basic 
pentagonal truss from 211,000 about 200,000 lbs. 

interesting note that the total truss weights for the high and shallow 
pentagonal trusses are substantially the same, although the relative weights 
the chord and web systems have changed materially, resulting huskier 
members throughout the lower structure. Since the weight truss, for given 
span and panel lengths, not likely constant, there must height 
for which isa may observed, however, that the higher 
truss, which the weight materials more evenly distributed between 
the chord and web systems, appears slightly more economical than the shal- 
low type. this were proven true fully developed design would gener- 
ally conform the theoretical derivations for economical weight truss 
given Waddell, page 1183 his monumental ‘Bridge Engineering” 
(1916) according which the weight truss (for parallel chords only) 
minimum when the chord weight equals the weight the web system. How- 
ever, realistic comparative would require complete detailed design 
which both the web and the chord systems are developed for all-rigid 
pentagonal truss structure. 
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Deflections shown are due to axial stresses only. 

The stresses ulO due to unit load at L1O are obtained in 
the same canner as actual stresses in the truss members. 
O.H. denotes ‘other half’ of truss for which only the 
for each group column are given 


for brevity. 


TABLE 
DEAD LOAD DEFLECTION AT L1O 
Ber L, inches thy Sg. in.: kips H a :Stress, ul0: 
i 2 : 4 + $ > i 
LOUL 6 45.22 -404 -3,450 -0.6004 2,004 
-616.5 -3,620 -1,130 4,316 
62.72 -702.6 -1.663 6,930 
LOL2 332.0 29.54 174.2 1,960 0.260 509 
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332.0 3,775 3,700 
332.0 54.76 633.0 3,040 
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OH. -- -- -- -- -- -- 
216.0 92.16 306.7 719 0.435 313 
M2U3 261.0 -0.490 435 
261.0 69.48 222.0 0.430 359 
M4U5 302.0 55-33 -141.7 -T73 -0.440 340 
159.2 954 0.430 410 
109.6 647 0.460 39% 
- 21.9 -219 -0.470 103 
62.1 
2.9 0.560 -150 
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AND ALTERNATES END 


Alternate 


Cc 


nn 


T Tension 
C = Compression 


ESTIMATED WEIGETS - ONE TRUSS ONLY 


PENTAGOMAL TRI ONVENTIONAL 


Total weight(a) 


(e) weided, field rivete; 


HO 


i 
TABLE 3 
BASIC PANEL 
Bar Basic Design Design Basic : Savings 
: : Moment Axial Axtiac 3 
: Kips: In.-Kips : Kips Kips H Lose Los. : Lous. 
LOL2 -- -- 221.9 T 524.1 T 6,440 3440 -- 
Tom 912.1 bs > 700 
U1U3 -- -- 267.5 C 5,300 7,660 700 
M2Le2 297.2 62,433 i07.1T 114.6 T) 26,500 11,500 17,000 
(a) For one truss. 
Exclusive end stresses. 
TABLE 4 
Truss Systea : weight $ : Weight : $ weight : 
(Lbs .) bp: (Los .) H .) p 
onventional truss and fieia riveted. 
(c) bottom chord gussets. 
[includes chord gussets. 
4 e) xclusive gussets. 


(b) 


Fig. Pentagonal Trusses 


(b) 


Fig. Hexagonal Trusses 
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(a) 
(a) 


(a) Through Truss 


(b) Roof Truss 


Fig. Subdivided Panel Trusses 


Fig. Double Stem Pentagonal Truss 
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(c) Shallow Pentagonal Truss 


Fig. 


Fig. Alternate End Panel (For Fig. 5a) 
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pue sivoys (8) 
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Fig. Segment YM4 H-type Sections 


= 
“us 
/ / 
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LEGEND: 


Required direct stress 
Available cover pls. 
cover 
cover pls 
Section Modulus. 


Fig. Length Cover Plates 
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(a) Hinge Loads 


(b) Unit Loads all Unit Load Joint only 


Fig. 10. Modified End Panel 
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